Background: Conventional transthoracic echocardiography (TTE) and tissue Doppler imaging (TDI) are usually unable to reveal very early subtle abnormalities in left ventricular (LV) systolic function caused by hypertension, prior to manifestation of hypertrophy (LVH). This study was undertaken to assess whether speckle tracking echocardiography (STE) provides more insight into early hypertension induced LV systolic dysfunction, with the purpose of identifying patients at higher risk for heart failure (HF). Methods: Fifty patients (54.16 ± 8.4 years) and 50 controls (52.17 ± 8.6 years) were enrolled. According to the presence or absence of LVH, patients were classified as LVH(+) and LVH(-), respectively. Global longitudinal function was calculated by TDI, global strains [longitudinal (LS), radial (RS), and circumferential (CS)] were assessed by STE. Results: Conventional TTE showed a normal systolic function in all patients. TDI was able to detect a systolic dysfunction only in the LVH(+) group (P < 0.001) whereas STE revealed an impairment of systolic LS and CS in all patients, including those without hypertrophy (P =<0.0001). Furthermore, in the LVH(+) group, STE showed increased RS . Conclusion: In hypertensive patients, STE provides more detailed information than conventional echocardiography and TDI, since it reveals a systolic dysfunction before hypertrophy occurs (Stage A of ACC/AHA classification of HF) and identifies some early LV mechanic changes that might improve the clinical management of these patients 
Identifying subclinical left ventricular (LV) systolic dysfunction among hypertensives might be helpful in identifying patients at higher risk of developing heart failure.
Also, given the prevalence of hypertension in the population, identifying patients at high risk for heart failure might permit targeted preventive strategies. Early detection of left ventricular (LV) systolic dysfunction in affected patients is, therefore, a crucial issue.
Conventional echocardiography, however, detects abnormalities in LV systolic function only in the advanced stages of hypertensive heart disease (HHD), when a clear LV remodeling/hypertrophy is evident; diastolic LV dysfunction, in contrast, occurs early and its detection is easier even by conventional techniques. [4] [5] [6] [7] Nevertheless, recent research on HF with normal ejection fraction (EF) has demonstrated that isolated diastolic dysfunction is rare, being abnormalities of diastolic performance most frequently associated with a subclinical impairment of systolic function. [8] [9] [10] [11] [12] [13] [14] [15] In this respect, preclinical alterations of LV systolic function have been demonstrated in patients with essential hypertension and normal EF by tissue Doppler imaging (TDI), strain echocardiography or magnetic resonance tagging.
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It is previously demonstrated that M-mode echocardiography can be used to measure circumferential shortening at the mid-wall (FSmw,%), The age-matched control group included normotensive healthy subjects free from cardiovascular risk factors.
The protocol was approved by the local research Ethics Committee and a written informed consent was obtained from each subject.
Echocardiography:
Conventional Measurements:
were obtained in the left lateral position using a commercially available ultrasound system (i-33 PHILIPS)
equipped with a cardiac M4S transducer. All measurements were averaged from three heart beats.
LV wall thickness, diameters, volumes and EF were measured according to the American Society of echocardiography (ASE) recommendations. [31] [32] The enddiastolic relative wall thickness (RWT) was also calculated, and a cut-off value of ≥0.45 was taken into account to define a concentric remodeling. 31 The LV mass was determined with the area-length method, (31) 
Global Longitudinal Function by TDI:
Color TDI cineloops of three cardiac cycles from both four-and two-chamber views, obtained at endexpiratory apnea, were acquired and digitally stored. 
99.24±6.74 mmHg,P = ns).

LV Function by Conventional Echocardiography:
LVEF was normal both in LVH(-) and in LVH(+) patients; LV wall thickness, RWT were significantly increased in both LVH(-) and LVH(+) patients with respect to controls. As expected, thickness, RWT and LVMI were significantly higher in LVH (+) than in LVH(-) patients (P < 0.001). The RWT in the LVH(+) group was 0.47 ± 0.09%, as an expression of concentric hypertrophy. (Table 2) TDI and Speckle Tracking Analysis:
Analysis of LV systolic and diastolic function by means of TDI showed different findings according to the LV geometry pattern (Table III) . In the LVH(-) patients (normal geometry), S' and E' velocities, as well as the A'
were normal, without any significant difference with respect to controls (S' = 9.29 ± 0.98 cm/s vs. 9.64 ± 1 ).
Pearson's Linear Correlations:
The following relationships have been observed: Echocardiography. This technique permits the detection of early LV diastolic function changes in hypertension, 33 and also reveals that, in hypertensive patients free from clinical manifestations of HF, the earliest myocardial impairment involves the longitudinal fibers. 34 The main findings of this research are:
( 
LV Mechanics in Patients with Normal Geometry (Stage A):
It is well known, and confirmed by this study, that a preclinical systolic dysfunction occurs in hypertensive patients with LV hypertrophy. 35, 36 We 39 This suggests that abnormal collagen turnover and myocardial fibrosis may contribute to early LV contractile dysfunction. 40, 41 On the other hand, in this study we observed that RS is preserved in hypertensive patients without structural LV changes.
LV Mechanics in Patients with Concentric
Hypertrophy (Stage B):
LV hypertrophy is a common response to increased and prolonged afterload and is an independent predictor of cardiovascular morbidity and mortality.
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LV hypertrophy is associated with a variety of alterations including: fibrosis, impaired coronary artery vasodilatory capacity, depressed LV wall mechanics, and abnormal LV diastolic filling pattern.
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Subendocardium is susceptible to the deleterious effects 
